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DETAILED ACTION 
Status of Claims 

Claims 1-12 remain for examination. 

Claim Objections 

Claims 1-12 are objected to because of the following informalities: claims 
1-12 are not written in idiomatic English, making them difficult to comprehend. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Bacon et al. 
(4,466,864). 

In regards to claim 1 , Bacon et al. discloses a fountain-type electroplating 
apparatus (Fig. 3) with an electroplating tank (36) located in an overflow tank (56) with 
an exit hole (bottom of 56). The electroplating tank has a shell (46) with a cathode 
electrode (74, 34) arranged on top of shell, a mesh shape anode (61) arranged on 
bottom. Bacon et al. discloses a flow rectification device including a hull (46), a 
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separating plate (43) under the mesh anode, a pipe connecting to the hull (Fig. 3, pipe 
leading to 36) to transport electrolyte (49), wherein the separating plate (43) has at least 
a hole (48) and is connected to the hull (46). 

Claims 1 and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Peace (US Patent 6,544,391). 

In regards to claim 1 , Peace discloses a fountain-type electroplating apparatus 
(Fig. 1) with an electroplating tank (48) located in an overflow tank (46) with an exit hole 
(bottom of 34). The electroplating tank has a shell (46) with a cathode electrode (36) 
arranged on top of shell, a mesh shape anode (52) arranged on bottom. Peace 
discloses a flow rectification device including a hull (inner surface of 48), a separating 
plate (58) under the mesh anode, a pipe connecting to the hull (68) to transport 
electrolyte, wherein the separating plate (58) has at least a hole (60) and is connected 
to the hull (inner surface of 48). 

In regards to claim 5, Peace disclose a baffle (Fig. 1 , the piece directly above 
pipe inlet (68) that creates a flow rectification (Fig. 1 , arrows from (68) to (60)) and at 
least two strut connecting to the separating plate (58). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner jn which the invention was made. 
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Claim 2 is rejected under 35 U.S.C. 103(a) as being obvious over Bacon et al. 

In regards to claim 2, Bacon et al. discloses a shielding ring (62) on top of a 
mesh anode (61). While Bacon et al. does not specify a shielding ring size, given the 
size of a typical semiconductor wafer plating apparatus it would have been obvious to 
one of ordinary skill in the art to select an optimum size for the shielding ring. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Peace in 
view of Uzoh et al. (US Patent 6,658,81 4). 

In regards to claim 2, Peace does not teaches a shielding ring on top of a mesh 
anode (52). 

Uzoh et al. discloses an electroplating apparatus that includes a shielding ring 
(62) located above an anode (4) (col. 3, lines 59-61). While Uzoh et al. does not teach 
a mesh anode, a baffle (8) located above the anode is employed to provide flow 
rectification as the mesh anode is designed to do. It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Peace's electroplating 
apparatus with Uzoh et al.'s shielding ring in order to prevent direct flow to the edge of 
the thin metal film to be plated (Uzoh et al., col. 3, lines 59-67). 

Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Peace or Bacon et al. in view of Mori et al. (US Patent 5,496,463), Tremaine (US Patent 
6,183,195), Lees (US Patent 4,497,345), Bergervoet et al. (US Patent 5,596,152) and 
Uzoh et al. as evidenced by Lytle et al. (US Patent 5,391 ,285), Peace or Mori et al. 

In regards to claims 3-6, Peace and Bacon et al. do not specifically disclose 
separating plates with inclines of 5-40°, a separating plate with a plurality of orifices 
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extended toward the top of the pipe, a baffle with struts, or a disperser with a plurality of 
orifices along with an agitator and guiding plate. 

It is well known in the art that uniform flow of electrolyte towards to the plating 
surface is highly desirable (Lytle et al, col. 2, lines 1-10 and lines 28-31; Peace, col. 3, 
lines 9-29; and Mori et al., col. 4, lines 45-67). Devices such as baffles and struts (Mori 
et al., col. 8, lines 18-45), impellers (Tremaine, col. 4, lines 45-49), inclined plates (Lees, 
Fig. 5, (20) and col. 1, lines 34-65), plurality of holes (Bergervoet et al., Fig 1. and claim 
1) and dispersion plates (Bacon et al., Fig. 3, (43); Peace, Fig. 2, (62); and Uzoh et al., 
Fig. 1 , (8)) are well know to impart uniform flow. Therefore, it would have been obvious 
to one of ordinary skill in the art to modify Peace or Bacon et al.'s apparati with flow 
rectifiers (Mori et al., Tremaine, Bacon et al., Lees, Bergervoet et al., Peace or Uzoh et 
al.) to achieve uniform flow of electrolyte and thus a uniformly plated workpiece (Mori et 
al, col. 8, lines 38-45). In regards to claim 4, it would have been obvious to one of 
ordinary skill in the art modify Peace or Bacon et al.'s apparatus with Lees' inclined 
plate and Bergervoet et al.'s plurality of holes to make flow even more uniform. It would 
have been obvious to one of ordinary skill to select an orifice diameter in the claimed 
range as a matter of choosing an optimum size based on flow space geometry 
(Bergervoet et al., abstract). In regards to claim 6, it would have been obvious to one of 
ordinary skill in the art modify Peace or Bacon et al.'s apparatus with Bergervoet et al.'s 
plurality of holes and Tremaine's impeller to make flow even more uniform. 
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Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bacon et 
al. or Peace in view of Shamouilian et al. (US Patent 6,432,282) and Olgado et al. (US 
Patent 6,802,947). 

In regards to claim 7, Bacon et al. or Peace do not teach a plurality of joints on 
the circumference of the mesh shaped anode and the substrate. 

Shamouilian et al. teaches a plurality of contacts (56) on the circumference of a 
substrate (48). Olgado et al. teaches a plurality of contacts on the anode extending into 
the electrolyte solution (claim 4). While Olgado et al.'s anode is not specified as a 
circular piece, it would logically be circular to match the substrate (122). It would have 
been obvious to one of ordinary skill in the art to modify Bacon et al.'s or Peace's 
apparatus with Shamouilian et al.'s and Olgado et al.'s plurality of contacts in order to 
enable deposition of reliable and consistent conductive metallic layers on wafers 
(Shamouilian et al., col. 2., lines 26-32 and Olgado et al., col. 2, lines 9-33). 

In regards to claims 8 and 9, Shamouilian et al. and Olgado et al. teach at least 
three contacts spaced by an angle of about 80-160 degrees (Shamouilian et al., col. 2, 
lines 26-32 and Olgado et al., claim 4). 

In regards to claim 10, positioning contacts of anode and substrate 
complementarily to each other would be an obvious choice in order to reduce non- 
uniformities. 

Allowable Subject Matter 
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Claims 11-12 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Claims 11-12 are allowable over prior art for the following reasons: 

• Bacon et al. and Shamouilian et al. teach power supplies (Bacon et al., 
Fig. 3. and Shamouilian et al., Fig. 3). Bacon et al. teaches a switching 
point (Fig. 3). Shamouilian et al. teaches a plurality of detection circuits 
(Fig. 3) that include resistors and current sensors, but not resistors and 
voltmeters in parallel. Olgado et al. inherently teaches a plurality of 
connecting line from anode contacts to positive electrode of a power 
supply (claim 4). None of the prior art teaches employing a switch to have 
the first contact point (of three contact points) on the substrate 
alternatively operating with either the positive or negative electrode of the 
power supply. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicholas A. Smith whose telephone number is (571)- 
272-8760. The examiner can normally be reached on 8:30 AM to 5:00 PM, Monday 
through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571 )-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




